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ABSTRACT
Background: Pharmacodermia is a drug reaction that manifests itself on the skin and mucous membranes. The main drugs 
that cause pharmacodermia are β-lactam antibiotics. It has a rare occurrence in dogs and may present different clinical signs. 
Ozone therapy is used to treat various conditions, such as infections and inflammatory diseases. This therapy acts through 
oxidative stress generating a positive inflammatory response to the body and stimulating the formation of granulation tissue and 
angiogenesis. Since pharmacodermia is rare in dogs and reports of ozonized sunflower oil and ozone for treat pharmacodermia 
is are rare in the literature, this paper aimed to report the use of ozonized sunflower oil in the treatment of pharmacodermia 
in a young female Rottweiler dog assisted and treated at a private veterinary clinic in Garanhuns, Pernambuco, Brazil. 
Case: A 2-year-old Rottweiler female, weighting 53.3 kg was attended at a private veterinary clinic in Garanhuns (Pernambuco 
- PE) with a history of dystocia. The dog was submitted to ovary-hysterectomy under general anesthesia. After anesthesia 
recovery was prescribed omeprazol (1 mg/kg, orally (P.O) SID for 10 days), cephalexin (20 mg/kg,  P.O. BID for 10 days), 
tramadol hydrochloride (4 mg/kg, P.O. BID for seven days), carprofen (4.4 mg/kg, P.O. SID for three days), and the use of 
Elizabethan collar. Furthermore, for topical treatment was described chlorhexidine digluconate (0.2%) and ointment of al-
lantoin and zinc oxide, SID, for 10 days. Seven days after the surgical procedure, the owner’s dog reported by a telephone call 
the appearance of wounds in the dorsal region of the dog. Ten days after surgery, the dog returned to the veterinary clinic for 
stitches removal and wounds evaluation. During the physical examination, observed the presence of two cutaneous wounds, 
one located in the cervicothoracic region and the other wound was identified in the thoracic region and presence of pain during 
palpation. The wounds presented purulent secretion, pink coloration, and presence of necrosis. No changes were observed in 
the physiological parameters during the physical examination. The owner reported normophagia, ingestion of water, normal 
defecation and urine. The wound region was clipped, and prescribed topical chlorhexidine digluconate (2%), allantoin with 
zinc oxide ointment every 8 hours, amoxicillin and clavulanate potassium (20 mg/kg, P.O. BID for 10 days), and dipyrone (20 
mg/kg P.O. BID for five days). Five days after the beginning of the second treatment the owner reported no improvement and 
the increased of the lesion, although the dog presented normophagia, ingestion of water, normal defecation, and urine. Thus, 
according to a therapeutic history of the use of cephalexin and amoxicillin with clavulanate potassium, both belongings to 
the β-lactamic antibiotic, the clinical diagnosis of pharmacodermia was determined. Wound cleaning and debridement were 
performed It has been recommended to suspend the previous treatment, and prescribed the use of ozonized sunflower oil (4 
drops in each wound, BID) until the complete healing, associated to cleaning with ozonized (47 μg/mL) saline solution (0.9%). 
The sunflower oil contained linoleic acid (48-74%) and oleic acid (14-39%), and it was purchased directly from the supplier. 
Discussion: Thirty days after the treatment with ozonized sunflower oil, there was complete remission of the wounds 
Five months after the treatment the dog returned to clinical examination. No remnants of the wounds were observed and 
there were no changes in the physiological parameters or in the laboratory exams. According to the present report case, 
the use of ozone therapy using the ozonized sunflower oil and saline solution (0.9%) is effective to treat wounds related 
to pharmacodermia.
Keywords: ozonized sunflower oil, skin, wound, small animals.
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INTRODUCTION
Pharmacodermia is an adverse drug reaction whi-
ch is manifested in the skin and mucous membranes [12]. 
The main drugs causing pharmacodermia are β-lactamic 
antibiotics [2]. It has rare occurrence in dogs and may 
present different clinical signs, including exfoliative 
erythema, rash, urticaria, edema, vesicle-bullous skin 
diseases, vasculitis and toxic epidermal necrosis [2,7].
Ozone gas is an unstable substance formed 
by three oxygen atoms and naturally found in the 
atmosphere in gaseous form [6]. It can be produced 
artificially through a high-powered ozone generator 
who turns the pure oxygen into ozone through electric 
unloading of high voltage and high frequency [8]. Ozo-
ne therapies are used to treat infectious, inflammatory 
and ischemic origin [1,11,13,14].
The sunflower oil (Helianthus annuus) promo-
tes wound healing and is used in wound treatment in 
diabetic patients [5,6]. A study used ozonized sunflo-
wer oil in wound treatment in the guinea pig (Cavia 
porcellus) and observed a complete remission of the 
wound in minor time and without collateral effects 
[11]. Another study reported the use of topical and 
rectal ozone therapy in untreated infected wounds in 
dogs (Canis lupus familiaris) [10].
Since pharmacodermatites are rare in dogs 
and reports of the use of ozonized sunflower oil for its 
treatment are rare in the literature. This paper aims to 
report the use of ozonized sunflower oil (47 μg/mL) 
and saline solution (0.9%), in treatment of pharma-
codermia in a young female Rottweiler attended and 
treated at a private veterinary clinic, in Garanhuns, 
Pernambuco, Brazil.
CASE 
A 2-year-old Rottweiler female dog, weighting 
53.3 kg was attended at a private veterinary clinic in 
Garanhuns (Pernambuco - PE) with a history of dys-
tocia. The dog had given birth to four healthy puppies 
the previous night but one fetus with no heartbeat 
remained in the uterus, confirmed by abdominal ultra-
sonographic examination. The dog was submitted to 
ovary-hysterectomy under general anesthesia. Preanes-
thetic medication performed with ketamine1 [5 mg/kg, 
intravenous (IV)], and tramadol hydrochloride2 [4 mg/
kg, intramuscular (IM)], meloxicam3 [0.2 mg/kg, IV] 
was also administrated, aiming preemptive analgesia. 
Anesthetic induction performed with propofol4 [6 mg/
kg, IV] and maintenance was with isoflurane5 in a clo-
sed anesthetic circuit. During the surgical procedure, 
the venous access of the cephalic vein was maintained 
with Ringer’s infusion (Equiplex)6. No complications 
were observed during the surgical procedure. After 
anesthesia recovery was prescribed omeprazol2 [1 mg/
kg, orally (P.O) SID for 10 days], cephalexin2 [20 mg/
kg,  P.O. BID for 10 days], tramadol hydrochloride2 
[4 mg/kg, P.O. BID for 7 days], carprofen7 [4.4 mg/
kg,  P.O. SID for 3 days], and the use of Elizabethan 
collar8. Furthermore, for topical treatment was descri-
bed chlorhexidine digluconate2 [0.2%] and ointment of 
allantoin and zinc oxide1 [SID, for 10 days].
Seven days after the surgical procedure, the 
owner’s dog reported by a telephone call the appearan-
ce of wounds in the dorsal region of the dog. Ten days 
after surgery, the dog returned to the veterinary clinic 
for stitches removal and wounds evaluation. During 
the physical examination, observed the presence of two 
cutaneous wounds, one located in the cervicothoracic 
region and measuring 25 cm width and 5 cm in length. 
The other wound was identified in the thoracic region 
with 15 cm width and 20 cm length, and presence of 
pain during palpation. The wounds presented purulent 
secretion, pink coloration, and presence of necrosis 
(Figure 1). No changes were observed in the physio-
logical parameters during the physical examination. 
The owner reported normophagia, ingestion of water, 
normal defecation and urine.
The wound region was clipped, and prescribed 
topical chlorhexidine digluconate (2%), allantoin with 
zinc oxide ointment every 8 h, amoxicillin and clavu-
lanate potassium9 [20 mg/kg, P.O. BID for 10 days], 
and dipyrone2 [20 mg/kg P.O. BID for 5 days].
Five days after the beginning of the second 
treatment the owner reported no improvement and 
the increased of the lesion, although the dog presented 
normophagia, ingestion of water, normal defecation, 
and urine. Thus, according to a therapeutic history 
of the use of cephalexin and amoxicillin with clavu-
lanate potassium, both belongings to the β-lactamic 
antibiotic, the clinical diagnosis of pharmacodermia 
was determined.
After the physical examination, the patient 
underwent extensive clipped of the affected region 
and local treatment with saline solution (0.9%)10 and 
the wounds were debrided (Figure 2).
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It has been recommended to suspend the pre-
vious treatment, and prescribed the use of ozonized 
sunflower oil11 [4 drops in each wound, BID] until the 
complete healing, associated to cleaning with ozonized 
(47 μg/mL) saline solution 0.9%. The cleaning was per-
formed using sterile gauze, without removal of scabs.
The sunflower oil contained linoleic acid (48-
74%) and oleic acid (14-39%), and it was purchased 
directly from the supplier. The ozone gas used to 
ozonize the sunflower oil was obtained through a 
high-powered ozone generator which produces 480 
grams of peroxide.
After the third day of treatment was observed 
the presence of granulation tissue and epithelial tissue 
(Figure 3). The owner reported absence of pain during 
palpation while the treatment where performed. Thirty 
days after the treatment with ozonized sunflower oil, 
there was complete remission of the wounds (Figure 
4). Five months after the treatment the dog returned 
to clinical examination.
No remnants of the wounds were observed (Fi-
gure 5) and there were no changes in the physiological 
parameters or in the laboratory exams.
DISCUSSION
Due to increased use of substances with medi-
cal benefits and minimal side effects, as ozone therapy, 
new researches are carried out about its use in Medicine 
and Veterinary Medicine. Although ozone therapy 
in human patients is a common practice in different 
countries of Europe and Asia, even in Cuba [9]. Ozone 
therapy in Veterinary Medicine has excellent healing 
results with no side effects and it is considered a low-
-cost therapy [6].
The present case report described a case of 
pharmacodermia in a young female Rottweiler, caused 
probably by the use of cephalexin and amoxicillin 
with clavulanate potassium, both belonging to the 
β-lactamic antibiotics [2]. This group of drugs is re-
ported as issue to cause pharmacodermia [2]. Since the 
pharmacodermia observed in the dog was associated to 
the use of these antibiotics the authors determinate to 
suspend all drugs prescribed [2] and started a topical 
ozone therapy.
The pharmacodermia observed in the present 
case was treated only with topical ozone therapy using 
ozonized sunflower oil and (47 μg/mL) ozonized sa-
line solution 0.9%, once it promotes wound healing 
Figure 1. Two-year-old Rottweiler pharmacodermia, showing the presence 
of two cutaneous lesions (A and B) with purulent secretion, pink color 
and presence of necrosis. A- Wound was identified between the cervical 
and thoracic regions and was 25 cm long and 5 cm long. B- Wound was 
identified in the thoracic region and measured 15 cm wide and 20 cm long.
Figure 2. Wounds after the procedure of debridement of the bed and edges 
of the wounds.
including contaminated wounds [1,5,6]. The use of 
ozone gas in the sunflower oil potentiates the healing 
properties of the oil due the healing properties through 
the fatty acids present in sunflower oil [5,6]. A study 
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with horses which were submitted to wound induction 
demonstrated a high efficacy in the healing process in 
wounds which treated with ozonized andiroba oil when 
compared to non-ozonized andiroba oil [3].
The debridement and topical use of ozonized 
sunflower oil and ozonized saline solution (0.9%) was 
able to accelerate the healing, and initiate the reepithe-
lialization in a short period without use of other drugs. 
The efficacy of ozonized sunflower oil used to treat 
wounds in this case report was corroborated with the 
literature which identified positive results related to 
ozonized sunflower oil used in human patients [13].
It was possible to observe the presence of 
the granulation tissue, decrease of the inflammation 
and reepithelization of some areas on the third day of 
treatment with topical ozone therapy. In other study 
were observed the presence of granulation tissue, 
wound contraction and the decrease of wound area on 
the seventh day after the treatment of contaminated 
wounds in dog with ozonized sunflower oil associated 
with rectal ozone gas insufflation [10]. The same study 
observed the complete remission of the wounds 60 days 
after starting the treatment, differing from the present 
report case which was observed the complete remission 
of the wounds 30 days after starting the treatment.
Figure 3. Wounds after the third day of treatment with ozonated saline 
solution 0.9% (47 μg/mL) every 12 h, and local application with ozonized 
sunflower oil (4 drops in each wound) and presence of tissue (white ar-
row), reepithelialization (yellow arrows), crusts (red arrows) and regions 
with hairs (blue arrows).
Figure 4. Wounds after 30 days of treatment with ozonated saline (47 
μg/mL) every 12 h, and local application with ozonized sunflower oil (4 
drops in each wound).
Figure 5. Rottweiler bitch, two years old, showing complete repilation of 
affected areas five months after the end of treatment with ozonized saline 
solution 0.9% (47 μg/mL) every 12 h, and application place with ozonized 
sunflower oil (4 drops on each wound).
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According to the present report case, the use 
of ozone therapy using the ozonized sunflower oil and 
saline solution 0,9% is effective to treat wounds related 
to pharmacodermia.
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